Let G be a simple connected graph. A subset S of vertices of G is said to be a convex set if for any two vertices u, v of S, S contains all the vertices of every u−v shortest path in G. The convexity number con(G) of G is the maximum cardinality of a proper convex set of G. The local convexity number of a graph denoted by l 1 con(G) is defined as the maximum of {con(< N [x] >)/x ∈ V (G) and con(< N [x] >) set is a proper convex set of G}. For a connected graph G of order n ≥ 3, we have 2 ≤ l 1 con(G) ≤ n − 1. Local convex set for which its cardinality is same as l 1 con(G) is called a maximum local convex set. Local clique number denoted by ω 1 (G) is the cardinality of a maximum clique in the set of all maximum local convex sets of G. Here we present characterisation of graphs for which l 1 con(G) = con(G), equivalent condition in graphs for which N [S] is convex for any connected subgraph < S > of G is presented. Interesting results and construction of graphs with prescribed l 1 con(G), ω 1 (G) are also presented.
Introduction
Throughout this paper G denotes a finite, connected, undirected graph without loops or multiple edges. In the study of convexity in graphs ( [1] , [5] , [6] , [7] , [8] , [9] , [12] , [13] , [14] , [15] , [17] ), two types of convexity played a vital role. A set S of vertices in G is g-convex ( respectively, m-convex), if, for any pair of vertices u, v in S, all vertices on all shortest ( respectively, induced ) paths from u to v also lie in S.
For two vertices u and v in a connected graph G, the distance d(u, v) is the length of a shortest u − v path in G referred to as a u − v geodesic. For any set S of vertices in G and any integer j ≥ 0, the closed neighborhood of radius j about S, denoted N j [S] , is { x/d(x, u) ≤ j for some u in S }. We write N [S] instead of N 1 [S] , and N j [x 1 , · · · , x n ] if the elements of S are explicitly given.
The local convexity may be distinguished in atleast four ways. ‡ This research work is supported by University Grants Commission of India.
* Corresponding author email:svpadhma@yahoo.co.in Jamison [9] contains a class of graphs which are characterised by certain local convexity conditions with respect to geodesic convexity, in particular, those graphs in which balls around vertices are convex, and those graphs in which neighborhoods of convex sets are convex. Also paper by Soltan and Chepoi [17] contains some overlapping results to that of [18] but proofs are different.
In [9] equivalent condition in graphs for which N [S] is convex for any convex subgraph < S > of G is presented. Here we present characterisation of graphs for which l 1 con(G) = con(G), equivalent condition in graphs for which N [S] is convex for any connected subgraph < S > of G is presented.
Also we present results related to local convexity numbers of G. Convexity number con(G) of G is the maximum cardinality of a proper convex set of G. For local convexity number we consider cardinality of a maximum convex set among all
convex and equal to maximum cardinality of a convex set in N [v] otherwise. Thus for a connected graph G of order n ≥ 3, we have 2 ≤ l 1 con(G) ≤ n − 1. If G is a non-complete graph containing a complete subgraph H, then the vertex set V (H) is convex in G thus V (H) is local convex and so l 1 con(G) ≥ |V (H)|. The clique number ω(G) of a graph is the maximum order of a complete subgraph in G. Local clique number of a graph is defined as the maximum clique in l 1 con(G) . Clearly
for a non-complete connected graph. For a complete graph we have
Illustration 1.1. For the graph given in Figure 1 , l 1 con(G) = 4 = {d, e, k, j}, con(G) = 9 = {a, d, e, f, g, h, i, j, k}, ω 1 (G) = 2 = |{a, d}| and ω(G) = 3 = |{a, g, i}|. Hence, ω 1 (G) < ω(G). The l 1 -Convexity number of a graph
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We observe that every m -convex set is a convex set and every convex set is a weak convex or isometric convex set. Also l 1 -convex set is a convex set but not always m -convex set. In figure 1 , {d, e, k, j} is a l 1 -convex set which is a convex set but not m -convex set whereas {a, i, g} is l 1 -convex as well as m -convex set. Also {a, b, c, d} is a m -convex set which is not a l 1 -convex set. Therefore, set of all l 1 -convex set intersect both convex and m -convex regions.
wcon sets con sets mcon sets l 1 con sets ωsets Figure 2 Observation 1.2. Let G be a non-complete connected graph. Then the largest convex set S which has a vertex adjacent to rest of the vertices of S is the maximum local convex set of G. Corrolary 1.3. For every tree T of order n ≥ 3,
Theorem 1.4. Let G be a non-complete connected graph of order n. Then l 1 con(G) = n − 1 iff ∆ = n − 2 with no C 4 as induced subgraph containing the remaining vertex or ∆ = n − 1 with a complete vertex.
Proof: Suppose l 1 con(G) = n − 1 then let S be a maximum local convex set of cardinality n − 1. Also let u ∈ S. Therefore, degree of u is n − 2 in < S > and G or degree of u is n − 2 in < S > and n − 1 in G. If ∆ = n − 2 then clearly G has no C 4 containing the remaining vertex. If degree of u is n − 1 in G then G has a complete vertex.
Converse is obvious. 
2 Graphs with prescribed clique number, l 1 -Convexity number and order If G is a non-complete connected graph of order n such that ω 1 (G) = l 1 and l 1 con(G) = k 1 , then G is called an (l 1 , k 1 , n) graph. Now we show that (2, 3, 5) is either C 5 or has a pendant.
Theorem 2.1. The (2, 3, 5) graph is either C 5 or has a pendant with l 1 con(G) = 3 and ω 1 (G) = 2.
Proof: Let G be a connected graph of order 5 with ω 1 (G) = 2 and l 1 con(G) = 3. Let S = {u, v, w} be a maximum local convex set in G and let u − v − w be a path of length 2. From hypothesis we observe the following.
(i) G has no triangles, since ω 1 (G) = 2.
(ii) Suppose G has a C 4 then G is C 4 with a pendant. Otherwise G is C 5 or P 5 or K 1,3 with a pendant.
Hence the theorem is proved.
Realisation Problem
Lemma 3.1. For every pair k 1 , n of integers with n ≥ 3, 2 ≤ k 1 ≤ n − 1 there exists a non-complete connected graph such that ω 1 (G) = l 1 con(G) = k 1 .
Required graph F is obtained as follows.
vertices with a vertex ofK 2 . If atleast one vertex ofK n−k 1 −1 is included then convexity is violated.
Theorem 3.2. For every triple l 1 , k 1 , n with 2 ≤ l 1 ≤ k 1 ≤ n − 1 there exists a non-complete connected graph of order n having ω 1 (G) = l 1 , l 1 con(G) = k 1 .
Proof: If ω 1 (G) = l 1 con(G) = k 1 then by Lemma 3.1 we get the result.
vertices as isolates are joined to
Corrolary 3.3. For every three integers l 1 , k 1 , N such that 2 ≤ l 1 ≤ k 1 and N ≥ 2 there exists a connected graph G with ω 1 (G) = l 1 , l 1 con(G) = k 1 whose vertices can be partitioned into N maximum l 1 convex sets.
Proof: If N = 2, consider two copies of F = ( Also {u b+2 , u b+3 , · · · , u c } vertices are joined to u b+1 . Form a path on d − c vertices. 
to u c+1 until all the vertices of P n−d exhaust. Also join u d+1 to u b+2 . By the construction we can easily check for Join u b+1 to u a+1 , u b+2 to u a+2 and so on until all the vertices in P c−b . Also join u a to u b+3 to make u a non-complete vertex. Next form a path on d−c vertices. Let V (P d−c ) = {u c+1 , u c+2 , · · · , u d }. Join u c+1 to u b+1 , u c+2 to u b+2 and the process repeated until u d is joined to some vertex in {u b+1 , u b+2 , · · · , u c }. Rest of n − d vertices are also formed as path. Join u d+1 to u c+1 and u b+2 . Consider the cycle C formed in this construction on the vertices u c+1 , u c+2 , u c+3 , u b+3 , u b+2 , u b+1 . Join u d+2
to u c+3 , u d+3 to u b+2 , u d+4 to u c+1 and the process repeated until u n is joined to a vertex among {u c+1 , u c+3 , u b+2 }. By the construction we can easily check for mcon(G) = a, l 1 con(G) = b, con(G) = c, wcon(G) = d.
